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(54) WET SOLAR CELL AND MANUFACTURE THEREOF 
(57)Abstract: 

PURPOSE: To prevent corrosion of an electrode and electrolyte leakage and 
easily form as a thin film by coating by using a polymer solid electrolyte as an ion 
conductive material. 

CONSTITUTION: A semiconductor electrode 1 is formed into a film on a 
transparent conductive board by vapor deposition or coating, and a counter 
electrode 3 is formed with a conductive material. Both electrodes are bonded 



through a spacer 4 so as not to come into contact each other and they are put 
into a wet solar cell constituting structure. A mixture of ACE or MCE and an 
oxidation/reduction material is filled in a space formed with the spacer 4, and 
polymerized by heating and/or irradiation of electromagnetic wave such as light. 
This polymerizable monomer mixture is formed into a film form to use as a 
polymer solid electrolyte 2 of a film-shaped polymer. Contact of the electrolyte 2 
with electrodes 1, 3 is made good, the electrolyte 2 with high film strength is 
easily formed, and ion conductivity is enhanced. 
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* NOTICES * 
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damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] It sets to the wet solar battery which has arranged the ion conductivity 
matter including a oxidation reduction kind between two electrodes at least 
whose one side of an electrode is semi-conductors, and the ion conductivity 
matter is a general formula (1). 

CH2 =C(R1) CO[OQ] z NHCOOR2 (R1 expresses hydrogen or a methyl group 
among a formula, and R2 expresses the organic chain containing at least one or 
more oxyalkylene radicals.) .... (1) this organic chain — the shape of a straight 



chain, the letter of branching, or cyclic structure — so-called — ****** — one or 
more elements other than carbon, hydrogen, and oxygen may be contained. Q 
consists of -(CH2) x- and -[CH(CH3)] y-, and x and y express the alkylene group 
combined in order of arbitration for the integer of 0, or 1-5. However, x and y are 
not set to 0 to coincidence, z expresses the integer of 0, or 1-10. Wet solar 
battery characterized by being a solid polymer electrolyte containing the 
copolymer which uses as a copolymerization component the polymer and/or this 
compound which are obtained from a kind of compound chosen from the acryloyl 
carbamic-acid ester or (meth)acryloyloxy alkyl carbamic-acid ester expressed 
(meta) at least. 

[Claim 2] It sets to the wet solar battery which has arranged the ion conductivity 
matter including a oxidation reduction kind between two electrodes at least 
whose one side of an electrode is semi-conductors, and the ion conductivity 
matter is a general formula (2). 
CH2 =C(R1) CO[OQ] z NHCOO(R3 O) n R4 .... (2) 

(R1 expresses hydrogen or a methyl group among a formula, and Q consists of 
-(CH2) x- and -[CH(CH3)] y-, and expresses the alkylene group which x and y 
combined in order of arbitration for the integer of 0, or 1-5.) However, x and y are 
not set to 0 to coincidence. As for R3, each expresses -(CH2) 2- or -CH(CH3) 
CH2- independently. R4 A carbon number is the alkyl group of the range of 1 



thru/or 10, and -CONH(Q l O) w COCH=CH2. Or -CONH(Q'O) w COC(CH3) 
=CH2 It expresses. Q f consists of -(CH2)x f - and -[CH(CH3)] y'-, and x' and y f 
express the alkylene group combined in order of arbitration for the integer of 0, 
or 1-5. However, x' and y' are not set to 0 to coincidence, n expresses the 
number of one or more numbers, w and zO, or 1-10. The acryloyl carbamic-acid 
ester expressed (meta), (meth)acryloyloxy alkyl carbamic-acid ester, or general 
formula (3) 

CH2 =C(R1) CO[OQ] z NHCOO {(R6 O) m CONHR5 NHCOO} k n R4 (R3 O) .... 
(3) 

(R1 expresses hydrogen or a methyl group among a formula, and Q consists of 
-(CH2) x- and -[CH(CH3)] y-, and expresses the alkylene group which x and y 
combined in order of arbitration for the integer of 0, or 1-5.) However, x and y are 
not set to 0 to coincidence, z expresses the integer of 0, or 1-10. R3 And R6 
Each expresses -(CH2) 2- or -CH(CH3) CH2- independently. R4 A carbon 
number is the alkyl group of the range of 1 thru/or 10, and -CONH(Q'O) w 
COCH=CH2. Or -CONH(Q'O) w COC(CH3) =CH2 It expresses. R5 A carbon 
number 1 thru/or the alkylene group of the range of 20, a propine radical, an 
arylene radical, Or an oxyalkylene radical is expressed, as for Q\ each consists 
of -(CH2)x t - and -[CH(CH3)] y - independently, and x' and y' express the alkylene 
group combined in order of arbitration for the integer of 0, or 1-5. However, x* 



and y' are not set to 0 to coincidence, n, m, and k express the number of one or 
more numbers, w and zO, or 1-10, respectively. Wet solar battery characterized 
by being a solid polymer electrolyte containing the copolymer which uses the 
polymer and/or this compound which are obtained from a kind of compound 
chosen from the compound expressed at least as a copolymerization component. 
[Claim 3] The wet solar battery according to claim 1 or 2 with which the 
plasticizer is added by the solid polymer electrolyte. 
[Claim 4] General formula (1) 
CH2 =C(R1) CO[OQ] z NHCOOR2 .... (1) 

(R1 expresses hydrogen or a methyl group among a formula, and R2 expresses 
the organic chain containing at least one or more oxyalkylene radicals.) this 
organic chain — the shape of a straight chain, the letter of branching, or cyclic 
structure — so-called — ****** - one or more elements other than carbon, 
hydrogen, and oxygen may be contained. Q consists of -(CH2) x- and 
-[CH(CH3)] y-, and x and y express the alkylene group combined in order of 
arbitration for the integer of 0, or 1-5. However, x and y are not set to 0 to 
coincidence, z expresses the integer of 0, or 1-10. The manufacture approach of 
the wet solar battery characterized by to put in the polymerization nature 
monomer mixture with which the plasticizer was added by the polymerization 
nature monomer mixture or this which contains at least a kind of compound 



chosen from the acryloyl carbamic-acid ester or (meth)acryloyloxy alkyl 

carbamic-acid ester expressed (meta) in the structure of a wet solar battery, or to 

arrange on a base material, and to carry out the polymerization of this 

polymerization nature monomer mixture. 

[Claim 5] General formula (2) 

CH2 =C(R1) CO[OQ] z NHCOO(R3 O) n R4 .... (2) 

(R1 expresses hydrogen or a methyl group among a formula, Q consists of 
-(CH2) x- and -[CH(CH3)] y-, and x and y express the alkylene group combined 
in order of arbitration for the integer of 0, or 1-5.) However, x and y are not set to 
0 to coincidence. As for R3, each expresses -(CH2) 2- or -CH(CH3) CH2- 
independently. R4 A carbon number is the alkyl group of the range of 1 thru/or 
10, and -CONH(Q'O) w COCH=CH2. Or -CONH(Q'O) w COC(CH3) =CH2 It 
expresses. Q' consists of -(CH2)x'- and -[CH(CH3)] y'-, and x' and y' express the 
alkylene group combined in order of arbitration for the integer of 0, or 1-5. 
However, x' and y' are not set to 0 to coincidence, n expresses the number of 
one or more numbers, w and zO, or 1-10. The acryloyl carbamic-acid ester 
expressed (meta), (meth)acryloyloxy alkyl carbamic-acid ester, or general 
formula (3) 

CH2 =C(R1) CO[OQ] z NHCOO {(R6 O) m CONHR5 NHCOO} k n R4 (R3 O) .... 
(3) 



(R1 expresses hydrogen or a methyl group among a formula, Q consists of 
-(CH2) x- and -[CH(CH3)] y-, and x and y express the alkylene group combined 
in order of arbitration for the integer of 0, or 1-5.) However, x and y are not set to 
0 to coincidence, z expresses the integer of 0, or 1-10. R3 And R6 Each 
expresses -(CH2) 2- or -CH(CH3) CH2- independently. R4 A carbon number is 
the alkyl group of the range of 1 thru/or 10, and -CONH(Q'O) w COCH=CH2. Or 
-CONH(Q l O) w COC(CH3) =CH2 It expresses. R5 A carbon number 1 thru/or 
the alkylene group of the range of 20, a propine radical, an arylene radical, Or an 
oxyalkylene radical is expressed, Q' consists of -(CH2)x*- and -[CH(CH3)] y'-, 
and x* and y' express the alkylene group combined in order of arbitration for the 
integer of 0, or 1-5. However, x' and y' are not set to 0 to coincidence, n, m, and k 
express the number of one or more numbers, w and zO, or 1-10, respectively. 
Polymerization nature monomer mixture which contains a kind of compound 
chosen from the compound expressed at least, Or the manufacture approach of 
the wet solar battery characterized by having the process which puts in the 
polymerization nature monomer mixture with which the plasticizer was added by 
this in the structure for a wet solar-battery configuration, or arranges on a base 
material, and carries out the polymerization of this polymerization nature 
monomer mixture. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the solid-state mold wet solar 
battery which used for the electrolyte layer the solid polymer electrolyte 
containing the macromolecule with which the oligo oxy-alkyl side chain and 
bridge formation radical which have a urethane bond were introduced of high ion 
conductivity, and its manufacture approach. 
[0002] 

[Description of the Prior Art] The application to components, such as a solid 
state of a wet solar battery, all solid-state primary, a rechargeable battery, and 
an electric double layer capacitor, is briskly tried as a new ion conductor which 
changes a solid electrolyte to the conventional electrolytic solution in the flow of 
downsizing in the ionics field, and all solid states. 

[0003] A wet solar battery is also called an electrochemical photoelectric cell, 
and the research latest [ many ] is made as compared with the solid-state solar 
battery used now from the reasons of simple [ in respect of / — the ease of 
junction formation of a semi-conductor interface / electrolyte and the room of use 



of a polycrystal semi-conductor are large — / component creation ], a well head, 
etc. For example, cadmium chalcogenide / polysulfide water-solution system wet 
solar battery is reported by J.EIectrochem.Soc.Vol.134, No.5, and P1 064-1 070 
(1987). An efficient thing called 14.9% of quantum efficiency is obtained by the 
collection of the Chemical Society of Japan lecture summaries, and one E404 
with ITO/HBr-Br2 / silicon wet solar battery in autumn of 1992. 
[0004] In the wet solar battery using a current electrolytic solution, since it is 
easy to generate the liquid spill to the corrosion of an electrode, and the 
components exterior, or the elution of electrode material, a problem is in 
dependability over a long period of time. The thing using a solid electrolyte does 
not have such a problem to it, and thin-film-izing is also easy and it is [ it excels 
also in thermal resistance further and ] advantageous also to a wet solar-battery 
making process. Especially the thing that used the solid electrolyte which used 
the macromolecule as the principal component has the merit that the flexibility of 
a component can process increase and various configurations. For example, at 
the 10th Kokusai Electric automobile symposium (1990), they are polyethylene 
oxide / KI/I2. Or the wet solar battery which used polyethylene oxide / Na2 S / 
polysulfide for the redox electrolyte layer is proposed. However, since what has 
so far been examined had the low ionic conductivity of a solid polymer 
electrolyte, the extraction current had left the problem that it was small and 



quantum efficiency was low. 

[0005] Although it is indicated as an example of these giant-molecule solid 
electrolytes in "the 319th volume (Br.Polym.J) of a British polymer journal, 137 
pages, and 1975" that the composite of polyethylene oxide and an inorganic 
alkali-metal salt shows ion conductivity, the ion conductivity in the room 
temperature is as low as ten to 7 S/cm. 

[0006] Recently, the tandem-type giant molecule which introduced oligo 
oxyethylene into the side chain raises the thermal-motion nature of the 
oxyethylene chain which is bearing ion conductivity, and many things for which 
ion conductivity is improved are reported. For example, the example which 
compound-ized the alkali-metal salt to what added oligo oxyethylene to the side 
chain of polymethacrylic acid is indicated in "journal OBU physical chemistry (J. 
Phys.Chem), the 89th volume, 987 pages, and 1984." Furthermore, the example 
which compound-ized the alkali-metal salt to the polyphosphazene which has an 
oligo oxyethylene side chain is indicated in "a journal OBU American society (J. 
Am.Chem.Soc.), the 106th volume, 6854 pages, and 1984." 
[0007] The ionic conductivity of these solid polymer electrolytes in which the 
example was shown above is level low double or more figures in addition as 
compared with the electrolytic solution, although improved to 10-4 - 10-5 S/cm 
with the value in a room temperature at last by the tandem-type macromolecule 



system. Moreover, if it becomes low temperature 0 degree C or less, ionic 
conductivity will fall further extremely. 

[0008] Moreover, although it is possible to add a plasticizer etc. to these solid 
polymer electrolytes, and to make ionic conductivity high comparatively, since a 
fluidity will be given, it cannot be dealt with as a perfect solid-state, but is inferior 
to film reinforcement or membrane formation nature, and there is also a problem 
of being easy to connect too hastily when it uses for a component. 
[0009] Furthermore, when using these solid polymer electrolytes as a thin film 
and including in a wet solar battery, difficulty is in the workability in fields with an 
electrode, such as compound-izing and adhesive reservation, and other troubles 
on a manufacturing technology will be generated. 
[0010] 

[Problem(s) to be Solved by the Invention] Also when it is made into the film, 
reinforcement of this invention is good, the ionic conductivity in a room 
temperature and low temperature is high, and by using the solid polymer 
electrolyte excellent in workability, thin-film-izing is easy and it can operate with 
efficient and a high current, and cycle nature is good and it aims at developing 
the wet solar battery excellent in dependability. 
[0011] 

[Means for Solving the Problem] For this invention, it sets to the wet solar battery 



which has arranged the ion conductivity matter including a oxidation reduction 
kind between two electrodes at least whose one side of an electrode is 
semi-conductors, and the ion conductivity matter is a general formula (1). 
CH2 =C(R1) CO[OQ] z NHCOOR2 .... (1) 

(R1 expresses hydrogen or a methyl group among a formula, and R2 expresses 
the organic chain containing at least one or more oxyalkylene radicals.) this 
organic chain — the shape of a straight chain, the letter of branching, or cyclic 
structure - so-called - ****** - one or more elements other than carbon, 
hydrogen, and oxygen may be contained. Q consists of -(CH2) x- and 
-[CH(CH3)] y-, and expresses the alkylene group which x and y combined in 
order of arbitration for the integer of 0, or 1-5. However, x and y are not set to 0 
to coincidence, z expresses 0, or 1-10. 

[0012] The wet solar battery characterized by being a solid polymer electrolyte 
containing the copolymer which uses the polymer and/or this compound which 
are obtained from a kind of compound which came out and was chosen from the 
acryloyl carbamic-acid ester expressed, acryloyloxy alkyl carbamic-acid ester (it 
is called Following ACE.) or methacryloyl carbamic-acid ester, and 
methacryloyloxy alkyl carbamic-acid ester (it is called Following MCE.) at least 
as a copolymerization component, and [0013] The ion conductivity matter 
including a oxidation reduction kind is arranged between two electrodes at least 



whose one side of an electrode is semi-conductors, it sets to a wet solar battery, 
and the ion conductivity matter is a general formula (2). 
CH2 =C(R1) CO[OQ] z NHCOO(R3 O) n R4 .... (2) 

[0014] (R1 expresses hydrogen or a methyl group among a formula, and Q 
consists of -(CH2) x- and -[CH(CH3)] y-, and expresses the alkylene group 
which x and y combined in order of arbitration for the integer of 0, or 1-5.) 
However, x and y are not set to 0 to coincidence. As for R3, each expresses 
-(CH2) 2- or -CH(CH3) CH2- independently, and "each is " means that n R3 of n 
(R3 O) can choose the radical of -(CH2) 2- and -CH(CH3) CH2- as arbitration 
independently, respectively in [this invention. Following R6 It sets and is the 
same.] R4 A carbon number is the alkyl group of the range of 1 thru/or 10, and 
-CONH(Q'O) w COCH=CH2. Or -CONH(Q'O) w COC(CH3) =CH2 Expressing, 
Q' consists of -(CH2)x l - and -[CH(CH3)] y'-, and x' and y' express the alkylene 
group combined in order of arbitration for the integer of 0, or 1-5. However, x' 
and y* are not set to 0 to coincidence, n expresses one or more numbers, w and 
zO, or 1-10. 

[0015] ACE come out of and expressed, MCE, or a general formula (3) 

CH2 =C(R1) CO[OQ] z NHCOO {(R6 O) m CONHR5 NHCOO} k n R4 (R3 O) .... 

(3) 

[0016] (R1 expresses hydrogen or a methyl group among a formula, and Q 



consists of -(CH2) x- and -[CH(CH3)] y-, and expresses the alkylene group 
which x and y combined in order of arbitration for the integer of 0, or 1-5.) 
However, x and y are not set to 0 to coincidence, z expresses the integer of 0, or 
1-10. R3 And R6 Each expresses -(CH3) 2- or -CH(CH3) CH2- independently. 
R4 A carbon number is the alkyl group of the range of 1 thru/or 10, and 
-CONH(Q'O) w COCH=CH2. Or -CONH(Q'O) w COC(CH3) =CH2 It expresses. 
R5 A carbon number 1 thru/or the alkylene group of the range of 20, a propine 
radical, an arylene radical, Or an oxyalkylene radical is expressed, Q' consists of 
-(CH2) x- and -[CH(CH3)] y-, and x and y express the alkylene group combined 
in order of arbitration for the integer of 0, or 1-5. However, x and y are not set to 
0 to coincidence, n, m, and k express the number of one or more numbers, w 
and zO, or 1-10, respectively. 

[0017] The compound come out of and expressed, since — it is obtained from a 
kind of compound chosen at least — a polymer And/or, this compound The 
copolymer used as a copolymerization component The polymerization nature 
monomer mixture with which the plasticizer was added by the polymerization 
nature monomer mixture or this which contains a kind of compound chosen from 
ACE expressed with the wet solar battery characterized by being the included 
solid polymer electrolyte, and said general formula (1), or MCE at least The 
manufacture approach of the wet solar battery characterized by putting in in the 



structure of a wet solar battery, or arranging on a base material, and carrying out 
the polymerization of this polymerization nature monomer mixture, and [0018] 
The polymerization nature monomer mixture which contains at least a kind of 
compound chosen from the compound expressed with ACE or MCE expressed 
with said general formula (2), or said general formula (3), Or the polymerization 
nature monomer mixture with which the plasticizer was added by this was put in 
in the structure for a wet solar-battery configuration, or it has arranged on a base 
material, and the above-mentioned purpose was attained by developing the 
manufacture approach of the wet solar battery characterized by having the 
process which carries out the polymerization of this polymerization nature 
monomer mixture. 

[0019] In addition, in this invention, the oligo oxyalkylene and polyoxyalkylene 
containing at least one or more oxyalkylene radicals are also contained in an 
expression called oxy-alkyl, and a bridge formation chain is also contained in the 
expression a "side chain", and oligo oxy-alkyl expresses an oxyalkylene chain 
including at least one or more structural units which consist of -CH2 CH2-0- or 
-CH(CH3) CH2-0-. 

[0020] The thing which has two or more urethane groups like the compound 
which has one thru/or two polymerization nature machines by MCE expressed 
with said general formula (2), ACE, etc. as an example of ACE and MCE which 



are the compound expressed with said general formula (1) used by this invention, 
and the compound expressed with said general formula (3), or the compound 
with which R of said general formula (1) contains an annular oxyalkylene radical 
like crown ether is mentioned. 

[0021] It is easily obtained by carrying out the pyrogenetic reaction of the 
methacryloyl isocyanate (henceforth Ml) or acryloyl isocyanate (henceforth Al) to 
which each corresponds, and the oligoalkylene glycol as a synthesis method of 
ACE or MCE of a compound expressed with the general formula (1) or general 
formula (2) which is the monomer of the solid polymer electrolyte used for this 
invention. 

[0022] Furthermore, the compound which is expressed with a general formula 
(3) and which has two or more urethane groups obtains a b-mol product 
according to the two following reaction schemes by the alkylene glycol [ which 
has two isocyanate radicals like hexamethylene diisocyanate or tolylene 
diisocyanate / a mols of compounds, a mols of alkylene glycol, and b mols of 
monoalkyl alkylene glycol ] reaction, and is obtained again by subsequently 
making above-mentioned Ml or Al of this product and equimolar react. 
[0023] 

a(OCNR5 NCO)+a(HO(R6 0)m H) 

+ b (HO(R3 O) n R4) — > (among a formula, a and b are numbers and have the 



relation of a>b and a/b=k.) bHO{(R6 O) m CONHR5 NHCOO} a/b n R(R3 O) 4 
HO {(R6 O) m CONHR5 NHCOO} k n R4 (R3 O) +MI or Al — > Compound of a 
general formula (3) As another synthesis method of a compound expressed with 
a general formula (3), even if it follows the two following reaction schemes, it can 
manufacture. That is, a d-mol product is obtained at a reaction with c mols of 
compounds and alkylene glycol (c+d) mol which have two isocyanate radicals, 
and there is also an approach to which Ml or Al of this product and 2 double mol 
is subsequently made to react. 
[0024] 

c(OCNR5 NCO) +(c+d)(HO(R6 O) m H) — > dHO {(R6 O) m CONHR5 NHCOO} 
c/d m H (R6 O) (among a formula, c and d are numbers and have the relation of 
c>d and c/d=k.) HO {(R6 O) m CONHR5 NHCOO} k m H (R6 O) +2(MI or Al) — > 
Compound of a general formula (3) [0025] In addition, oligoalkylene glycol and a 
polyalkylene glycol are also contained in the expression "alkylene glycol" in the 
publication of this specification. Moreover, similarly monoalkyl oligoalkylene 
glycol and a monoalkyl polyalkylene glycol are contained in the expression 
"monoalkyl alkylene glycol." 

[0026] In the compound expressed with these general formulas (1), the 
compound expressed with a general formula (2) is desirable from the ability to 
introduce more urethane groups and oxyalkylene radicals into the side chain in 



the polymer obtained. The copolymer (it is called a (Following M) ACE polymer.) 
which contains in a component the polymer of ACE and/or MCE or these which 
are contained in the solid polymer electrolyte used for the wet solar battery of 
this invention is obtained by carrying out the polymerization of a kind of 
compound chosen from ACE expressed with said general formula (1), or MCE at 
least, or carrying out a polymerization, using this compound as a 
copolymerization component. The general approach using the polymerization 
nature of the acryloyl radical of these monomers or a methacryloyl radical can be 
used for a polymerization. 

[0027] Namely, these monomers or these monomers, and other polymerization 
nature compounds, For example, after mixing acrylic ester (meta), acrylamide 
(meta), N-vinyl acetamide, etc. Radical polymerization catalyst, such as 
azobisisobutyronitril and benzoyl peroxide, proton acid, such as CF3 COOH, 
BF3, and AICI3 etc. - cationic polymerization catalysts, such as Lewis acid, — or 
anionic polymerization catalysts, such as butyl lithium, sodium naphthalene, and 
a lithium alkoxide, — using — a radical and a cation - or anionic polymerization 
can be carried out. Moreover, it is [ after fabricating this polymerization nature 
monomer mixture in forms, such as the shape of film, ] also possible to carry out 
a polymerization. (M) When using an ACE polymer for a wet solar battery like 
this invention, it is advantageous to carry out a polymerization in this way, 



especially, after forming polymerization nature monomer mixture. 

[0028] Namely, at least a kind of compound and sulfur which are chosen from 

the compound expressed with ACE, MCE, or the general formula (3) expressed 

with a general formula (1) or a general formula (2), Oxidation reduction nature 

matter, such as a selenium, iodine, a bromine, a ferrocene, and a metal ion, is 

mixed. Depending on the case, a kind of electrolyte like an alkali-metal salt, 

quarternary ammonium salt, the 4th class phosphonium salt, or a 

transition-metals salt is mixed at least. Furthermore, depending on the case, 

addition mixing of other polymerization nature compounds, plasticizers, and/or 

solvents is carried out, to the bottom of existence of said catalyst or 

nonexistence, depending on the case, electromagnetic waves, such as heating 

and/or light, are irradiated and the polymerization of these polymerization nature 

monomer mixture is carried out. The degree of freedom in the assembly and the 

» 

processing side of a wet solar battery serves as breadth and a big merit on 
application by irradiating electromagnetic waves, such as heating and/or light, 
carrying out a polymerization, after fabricating this polymerization nature 
monomer mixture in configurations, such as the shape of film, and considering 
as a film-like polymerization object especially. 

[0029] In using a solvent, it is based also on the class of compound expressed 
with a general formula (1), or the existence of a polymerization catalyst, but if it is 



the solvent which does not check a polymerization, what kind of solvent is 
sufficient, for example, a tetrahydrofuran, an acetonitrile, toluene, etc. can be 
used. What is necessary is just to usually carry out in 0 to 200 degrees C that 
what is necessary is just the temperature from which a polymerization arises, 
although based on the class of compound expressed with a general formula (1) 
as temperature which carries out a polymerization. Although it is based on the 
class of compound expressed with a general formula (1) in carrying out a 
polymerization by electromagnetic wave exposure, initiators, such as benzyl 
methyl ketal and a benzophenone, are used, and ultraviolet radiation or a 
gamma ray several mW or more etc. can be irradiated, and can carry out a 
polymerization, for example. 

[0030] (M) ACE polymer used for the wet solar battery of this invention may be a 
homopolymer of ACE or MCE expressed with a general formula (1) as 
mentioned above, may be two or more sorts of copolymers, ACE or MCE, or 
may be a copolymer of a kind of ACE or MCE, and other polymerization nature 
compounds at least. Moreover, the polymer contained in the solid polymer 
electrolyte used for the wet solar battery of this invention may be the mixture of 
applied (M) ACE polymer and other polymers. 

[0031] For example, the mixture of (M) ACE polymer and polymers, such as 
polyethylene oxide, a polyacrylonitrile, polybutadiene, Pori (meta) acrylic ester, 



polyphosphazene, a polysiloxane, or polysilane, may be used for the solid 
polymer electrolyte used for the wet solar battery of this invention. As an amount 
of the structural unit of ACE expressed with the general formula (1) contained in 
the above-mentioned copolymer or polymer mixture, or the MCE origin, if it is 
this copolymer or 20% of the weight or more of polymer mixture, the property of 
the urethane bond can fully be demonstrated. It is more desirable that it is 50 
more % of the weight or more. 

[0032] As for the molecular weight of the ACE polymer (aforementioned [ M ]) 
contained in the solid polymer electrolyte used for the wet solar battery of this 
invention, 1 million or less [ 1000 or more ] are desirable, and 50,000 especially 
or less [ 5000 or more ] are desirable. If the molecular weight of a polymer 
crosses this range and becomes high, while film properties, such as film 
reinforcement after processing, will become good, constraint is produced in a 
thermal motion important for carrier ionic migration, and ion conductivity is 
reduced, or it is hard coming to melt also into a solvent, and becomes 
disadvantageous in respect of processing. On the contrary, when molecular 
weight is too low, membrane formation nature, film reinforcement, etc. will get 
worse, and a fundamental physical property will be inferior. 
[0033] Since MCE or ACE used in order to obtain the ACE polymer 
(aforementioned [ M ]) contained in the solid polymer electrolyte used for the wet 



solar battery of this invention has one or two polymerization nature machines, a 
tandem-type macromolecule or a mesh-like macromolecule is obtained by the 
polymerization. Therefore, by mixing the compound of MCE or ACE suitably, 
thermal-motion nature is large and film reinforcement can obtain a good polymer. 
The number of oxyalkylene chains in the oxy-alkyl group used as the side chain 
of a polymer (namely, R2 and [OQ] z in said general formula (1) for example, the 
number, or n and [OQ] z in said general formula (2) (R3 O) of the oxyalkylene 
radical contained in inside n in the number of the oxyalkylene radicals contained 
in inside, or said general formula (3) (R3 O), [Formula 1]) 



And [OQ] z The number of the oxyalkylene radicals contained in inside has the 
desirable range of 1-1000, and especially its range of 5-50 is desirable. 
[0034] Ionic conductivity of the solid polymer electrolyte used for the wet solar 
battery of this invention improves further by adding an organic compound as a 
plasticizer. As an organic compound to add, compatibility with the ACE polymer 
(aforementioned [ M ]) is good, a dielectric constant is large, the boiling point is 
100 degrees C or more, and the compound with the wide electrochemical 
stability range is suitable. As such a plasticizer, the sulfur compound of aromatic 
series nitril, such as carbonate, such as oligo ether, such as triethylene glycol 




methyl ether and tetraethylene glycol wood ether, ethylene carbonate, propylene 
carbonate, diethyl carbonate, and carbonic acid vinylene, a benzonitrile, and torr 
nitril, dimethylformamide, dimethyl sulfoxide, N-methyl pyrrolidone, N-vinyl 
pyrrolidone, and sulfolane 66 grade and phosphoric ester are mentioned. In this, 
oligo ether and carbonate are desirable, and especially carbonate is desirable. 
[0035] The ionic conductivity of a solid polymer electrolyte becomes high so that 
there are many additions of a plasticizer, but if many [ too ], the mechanical 
strength of a solid polymer electrolyte will fall. As a desirable addition, it is below 
the amount of 5 times of (M) ACE polymer weight. Moreover, by using together 
moderately the compound of polymerization nature like carbonic acid vinylene 
and N-vinyl pyrrolidone as a plasticizer with a non-polymerization nature 
plasticizer, and copolymerizing it with ACE or MCE, without reducing a 
mechanical strength, the addition of a plasticizer is made to increase and ionic 
conductivity can also be improved. 

[0036] As oxidation reduction nature matter used with the ACE polymer 
(aforementioned [ M ]) in the solid polymer electrolyte used for the wet solar 
battery of this invention Although there is also combination with a semiconductor 
electrode and it is not limited especially, as a general example nS2-/Sn2-, 
nSe2-/Sen2-, and nTe2-/Ten2- etc. — chalcogenide / poly chalcogenide ion 
system, V3+/V2+, Fe3+/Fe2+, and [Fe(CN)6]3-/4- etc. - it is mentioned. 



Although there is also compatibility with a solid polymer electrolyte and it is not 
especially limited as such concentration, high concentration is efficiently 
desirable as much as possible, and to 11. of solid polymer electrolytes, 0.1 mols 
or more are dissolved and it is usually used. 

[0037] Into the solid polymer electrolyte used for the wet solar battery of this 
invention, in order to make ion conductivity high, other electrolytes may be 
added. Especially the class of electrolyte used for compound is not limited, it is 
desirable for the dissociation constant in the inside of a solid polymer electrolyte 
to be large, and an alkali-metal salt, quarternary ammonium salt, the 4th class 
phosphonium salt, a transition-metals salt or proton acid, and various organic 
acids are mentioned. 

[0038] As a class of alkali-metal salt, LiCF3 S03, LiPF6, LiCI04, Lil, LiBF4, 
LiSCN, LiAsF6, NaCF3 S03, NaPF6, NaCI04, Nal, NaBF4, NaAsF6, KCF3S03, 
KPF6, Kl, NaOH, LiOH, etc. can be mentioned, for example. As an example of 
quarternary ammonium salt and the 4th class phosphonium salt, 4 (CH3) NBF4 
and 4 (CH3 CH2) NBF4, (CH3 CH2) 3 NBF (CH3 CH2 CH2 CH2)4, 4 (CH3 CH2 
CH2 CH2) NCI04, 4 (CH3) PBF4, and 4 (CH3 CH2) NBF4 etc. - it is mentioned. 
[0039] as a transition-metals salt - AgCI04, Agl, and CuS04 etc. - it is 
mentioned. As proton acid and an organic acid, a hydrochloric acid, perchloric 
acid, fluoroboric acid, a sulfuric acid, an acetic acid, Para toluenesulfonic acid, 



trifluoroacetic acid, etc. are mentioned. Although especially an electrolytic mixing 
ratio is not limited, the rate of one electrolyte molecule is [ as opposed to / at the 
point of ionic conductivity / two - 100 ether oxygen atoms of a side chain ] 
desirable. If the electrolyte used for mixing exists by the larger ratio than one half 
of ether oxygen atoms, migration of ion is checked greatly, by the ratio 
conversely smaller than 1/100, the absolute magnitude of ion will become 
insufficient and ionic conductivity will become small. 

[0040] Any of inorganic or an organic semiconductor are sufficient as the 
semiconductor electrode used for the wet solar battery of this invention. As an 
inorganic semi-conductor, silicon, gallium phosphorus, a gallium arsenide, 
indium phosphorus, a copper sulfide indium, a cadmium sulfide, cadmium 
SERENAIDO, a zinc oxide, the tin oxide, titanium oxide, silicon carbide, a 
molybdenum sulfide, tungsten SERENAIDO, and these derivatives are 
mentioned. 

[0041] As an organic semiconductor, a porphyrin and its derivative, a 
phthalocyanine and its derivative, a conductive polymer, etc. are mentioned. As 
an example of a conductive polymer, the poly arylene vinylenes, those 
derivatives, etc., such as the poly aniline and its derivative, polyacethylene and 
its derivative, poly para-phenylene and its derivative, polypyrrole and its 
derivative, poly thienylene and its derivative, poly pyridine diyl, PORIISO 



thianaphthene, poly FURIREN, poly seleno FEN and its derivative, 
polyphenylene vinylene, poly thienylene vinylene, the poly FURIREN vinylene, 
the poly NAFUTENIREN vinylene, poly seleno FEN vinylene, and the poly 
pyridine diyl vinylene, are mentioned. 

[0042] Next, an example of the manufacture approach of the wet solar battery of 
this invention is explained in detail. Conductive matter, such as platinum, gold, 
indium oxide, and an indium / tin oxide, is used as another electrode, by using as 
an electrode the semiconductor electrode which formed membranes on the 
transparent conductive base by vacuum evaporationo or the applying method, 
when only one of the two uses a semiconductor electrode, two poles are put in in 
the structure for a wet solar-battery configuration so that each other may not be 
contacted, or it arranges on a base material. For example, two poles are 
stretched through the spacer of the suitable thickness for the edge of an 
electrode. At least a kind of polymer or copolymer chosen from ACE or MCE 
which puts in in said structure and is expressed with a general formula (1) in the 
meantime, A kind of oxidation reduction nature compound and a kind of 
electrolyte are mixed at least. Depending on the case Furthermore, after pouring 
in the polymerization nature monomer mixture which carried out addition mixing 
and prepared other polymerization nature compounds and/or plasticizers, 
Carrying out a polymerization by heating and/or electromagnetic wave exposure 



etc. for example, by carrying out a polymerization by the polymerization method 
in the case of obtaining the above-mentioned (M) ACE polymer, and the same 
approach Or the wet solar battery with which the electrode and the electrolyte 
contacted good is further obtained by closing by insulating resin, such as an 
epoxy resin, if needed after a polymerization. 

[0043] In addition, when you prepare this polymerization nature monomer 
mixture, let the ratio of each component to mix be a suitable thing with the wet 
solar battery made into the purpose. Moreover, the shape of tubed, box-like, and 
a sheet and what kind of other configurations are sufficient as the configuration 
of the wet solar battery of this invention. Thus, as an example of the wet solar 
battery of this invention manufactured, an outline sectional view is shown in 
drawing 1 . the inside of drawing, and 1 — an electrode and 2 — a solid polymer 
electrolyte and 3 — a counter electrode and 4 — a spacer and 5 — sunlight - 
receiving - the transparent base A and 6 - lead wire and 7 - Base B - it comes 
out. In addition, an indium / tin oxide / glass transparent electrode is sufficient as 
the base A of 5, in that case, lead wire 6 is not from a counter electrode 3, and it 
can be connected to Base A. 
[0044] 

[Function] In the Kushigata crosslinked polymer which introduced the oxy-alkyl 
group into the side chain and the bridge formation radical, by introducing a 



urethane bond especially into a side chain, film reinforcement of this invention 
was good and it found out that the above-mentioned problem was solved that a 
solid polymer electrolyte with high ionic conductivity is obtained, and by using 
this solid polymer electrolyte for a wet solar battery. 

[0045] That is, the solid polymer electrolyte used for the wet solar battery of this 
invention is a solid electrolyte of high ion conductivity which consists of the 
Kushigata macromolecule which introduced into the side chain the oxy-alkyl 
group which has a urethane bond or mesh-like macromolecule which can be 
easily formed and compounded from the polymerization nature monomer 
mixture which is the raw material, is good and excellent also in thin film 
workability. [ of film reinforcement ] By using said solid polymer electrolyte as ion 
conductivity matter, processing of thin-film-izing etc. is also easy, the wet solar 
battery of this invention has high energy efficiency, and it is long lasting. 
Moreover, according to the manufacture approach of the wet solar battery of this 
invention, it is possible to be able to manufacture easily in various configurations, 
for thin-shape-izing of a wet solar battery to be especially easy, and to be able to 
manufacture the wet solar battery excellent in efficient and long lasting 
dependability, and to suppose that it is cheap in manufacturing cost. 
[0046] When this invention introduced into a side chain the oligo oxy-ethyl group 
which has a urethane bond in the side chain of the Kushigata crosslinked 



4 

polymer of the high molecular compound used as a solid-state solvent, film 
reinforcement was raised, and ion conductivity could be maintained highly, by 
using the high molecular compound to apply as a solid-state solvent, processing 
was also easy, foil did not have fear of a short circuit, either, and that of the 
ejection current was large, and all reliable solid-state mold cells were developed. 
[0047] 

[Example] A typical example is shown about this invention below, and it explains 
to it still more concretely. In addition, these are the mere instantiation for 
explanation and it cannot be overemphasized that this invention is not what is 
restricted to these in any way. 
[0048] (Example 1) 

Composition [ of «2-methacryloiloxy-ethyl carbamic-acid omega-methyl oligo 
oxy-ethyl ester (MCOA (550)) ]» 

It sets to [type (2) and they are R1 =R4 =CH3, R3 =(CH2) 2, Q= (CH2) 2, and 
Z=1]. 

After dissolving 2-methacryloiloxy-ethyl isocyanate (MOI) 0.1 mol (15.5g) and 
monomethyl oligo ethylene glycol 0.1 mol (55g) of a mean molecular weight 550 
in THFIOOml often refined in nitrogen-gas-atmosphere mind, 0.66g dibutyltin 
dilaurate is added. 

[0049] By making it react below 30 degrees C after that for about 3 hours, MCOA 



(550) was obtained as colorless viscous liquid, the — It checked that reacted by 1 
to 1, the isocyanate radical of MOI disappeared further, and the urethane bond 
was generating MOI and monomethyl oligo ethylene glycol from the result of 1 
H-NMR, IR, and ultimate analysis. 

[0050] Composition [ of «2-acryloyloxyethyl carbamic-acid 2-acryloyloxyethyl 
carbamoyl oligo OKISHIECHIRU ester (ACAC (1000)) ]» 

[- a formula (2) setting R1 =H, R3 =(CH2) 2, R4 =CONH(CH2)2 
OCOCH=CH2, Q= (CH2) 2, and Z=1] 

After dissolving 2-acryloyloxyethyl isocyanate (AOI) 0.2mol (28.2g) and oligo 
ethylene glycol 0.1 mol (100g) of a mean molecular weight 1000 in THFIOOml 
often generated in nitrogen-gas-atmosphere mind, 0.66g dibutyltin dilaurate is 
added. Then, ACAC (1000) was obtained as colorless viscous liquid by making it 
react at 50 degrees C for about 3 hours, the - It checked that reacted by 2 to 1, 
the isocyanate radical of AOI disappeared further, and the urethane bond was 
generating AOI and oligo ethylene glycol from 1 H-NMR, IR, and ultimate 
analysis. 

[0051] Production and evaluation» of a «MCOA(550)/ACAC (1000) 
copolymerization system solid polymer electrolyte MCOA(550)2.00g 
compounded above, ACAC(1000) 0.80g compounded in the example 2, NaBF4 
0.2g, Nal0.2g, and 12 0.02g were dissolved in (propylene carbonate PC) 7g, and 



the monomer mixture for solid polymer electrolytes was obtained as viscous 
liquid. Under argon atmosphere, when this mixture was heated at 100 degrees C 
after applying in the shape of a glass plate for 1 hour, a MCOA(550)/ACAC 
(1000) copolymer / NaBF4 / Nal/PC complex was obtained as about 
100-micrometer transparent film. When whenever [ 25-degree C ionic 
conduction / of this film ] was measured in the impedance method, it was 3x10-3 
S/cm. 

[0052] Manufacture of Cd (Se, Te) photoelectrical pole> Journal OBU 132 
volumes and the approach reported by 1077 pages will be followed in an 
electrochemical society and 1985, and they are CdS04, Se02, and Te02 on a 
4x5cm titanium electrode. From the sulfuric-acid water solution, Cd (Se, Te) 
photoelectrical pole with a thickness of about 1 micrometer was manufactured 
by carrying out electrocrystallization. 

[0053] < Manufacture of a wet solar battery and evaluation> After applying the 
monomer mixture for giant-molecule solid electrolytes which covered with the 
5-micrometer polyimide film about 1mm four way type of edges of Cd (Se, Te) 
photoelectrical pole which manufactured above, next was prepared in the 
example 3, commercial indium / tin oxide / glass transparent electrode were 
piled up, and the wet solar battery using a solid polymer electrolyte as shown in 
drawing 1 was manufactured by subsequently heating at 100 degrees C for 1 



hour. The open-circuit voltage at the time of irradiating for 1 hour, using the 
tungsten halogen lamp of 500W as the light source was 0.4V. Moreover, in an 
open circuit, they are 0.1 mA/cm2. It turned out that the current for 30 minutes or 
more flows, and it is operating as a photoelectric cell. 
[0054] (Example 2) 

Composition [ of «methacryloyl oligo carbamic-acid ester (MOC (750)) ]» 

[-- a formula (3) setting - R1 = CH3, R3 =(CH2) 2, and R4 = - CH3, 

R5=(CH2) 6, R6 =(CH2) 2, Q= (CH2) 2, n= 3, and Z= 1 ~] 

After dissolving hexamethylene diisocyanate 0.1mol (16.8g), polyethylene-glycol 
0.1 mol (40g) of a mean molecular weight 400, and triethylene glycol 
monomethyl ether 0.1 mol (16.4g) in THFIOOml often refined in 
nitrogen-gas-atmosphere mind, 0.66g dibutyltin dilaurate is added. Then, the 
colorless viscous liquid product was obtained by making it react at 60 degrees C 
for about 1 hour, the — The result of 1 H-NMR and IR showed that the isocyanate 
radical of hexamethylene diisocyanate disappeared and the urethane bond was 
generating. Moreover, in the result of this GPC, the average molecular weight of 
polyethylene-glycol conversion of the obtained product was about 750. 
[0055] After dissolving in THFIOOml which often refined again 75g of 
compounds, and 2-methacryloiloxy-ethyl isocyanate (MOI) 0.1 mol (15.5g) 
obtained by the above-mentioned approach in nitrogen-gas-atmosphere mind, 



0.66g dibutyltin dilaurate is added. Then, the product was obtained as colorless 
viscous liquid by making it react at 50 degrees C for about 3 hours, the — The 
result of 1 H-NMR, IR, and elemental analysis showed that the isocyanate 
radical of MOI had disappeared and the urethane bond was increasing. 
[0056] This monomer 2.69g could be dissolved in THFIOcc, LiCF3 S03 0.14g 
could be added, and it mixed. Subsequently, when this solution was heated at 
100 degrees C after applying on the bottom glass plate of argon atmosphere for 
1 hour, it was obtained as about 1 00-micrometer transparent independence film. 
When the 25-degree C ionic conductivity of this film was measured in the 
impedance method, it was 1x10-5 S/cm. 

[0057] Composition [ of «screw acryloyl oligo carbamic-acid ester (BAC 
(1000)) ]» 

[~ a formula (3) - setting - R1 = — H and R - 3 = (CH2) 2, R4 =CONH(CH2)2 
OCOCH=CH2, R5 =(CH2) 6, R6 =(CH2) 2, Q= (CH2) 2, and Z= 1 --] 
After dissolving hexamethylene diisocyanate 0.1 mol (16.8g) and 
polyethylene-glycol 0.2mol (80g) of a mean molecular weight 400 in THFIOOml 
often refined in nitrogen-gas-atmosphere mind, 0.66g dibutyltin dilaurate is 
added. Then, the white solid-state product was obtained by making it react at 60 
degrees C for about 1 hour, the - The result of 1 H-NMR and IR showed that the 
isocyanate radical of hexamethylene diisocyanate disappeared and the urethane 



bond was generating. Moreover, in the result of this GPC, the average molecular 
weight of polyethylene-glycol conversion of the obtained product was about 
1000. 

[0058] After dissolving 50g of this compound, and 2-acryloyloxyethyl isocyanate 
(AOI) 0.1 mol (14.1g) in THFIOOml often again refined in 
nitrogen-gas-atmosphere mind, 0.66g dibutyltin dilaurate is added. Then, the 
product was obtained as a white solid-state by making it react at 50 degrees C 
for about 3 hours, the — The result of 1 H-NMR, IR, and elemental analysis 
showed that the isocyanate radical of AOI had disappeared and the urethane 
bond was increasing. 

[0059] Production and evaluation» of a «MOC(750)/BAC (1000) 
copolymerization system solid polymer electrolyte MOC(750) 2.69g 
compounded above and BAC(1000) 0.74g, NaBF4 0.2g, Nal0.2g, and 12 0.02g 
were dissolved in (propylene carbonate PC) 7g, and the monomer mixture for 
solid polymer electrolytes was obtained as viscous liquid. Under argon 
atmosphere, when this mixture was heated at 100 degrees C after applying on a 
glass plate for 1 hour, the plasticization solid polymer electrolyte was obtained 
as about 300-micrometer transparent independence film. When the 25-degree C 
ionic conductivity of this film was measured in the impedance method, it was 
1x10-3 S/cm. 



[0060] <Manufacture of a wet solar battery and evaluation> After applying the 
monomer mixture for giant-molecule solid electrolytes which covered with the 
5-micrometer polyimide film about 1mm four way type of edges of Cd (Se, Te) 
photoelectrical pole which manufactured in the example 1, next was prepared 
above, commercial indium / tin oxide / glass transparent electrode were piled up, 
and the wet solar battery using a solid polymer electrolyte as shown in drawing 1 
was manufactured by subsequently heating at 100 degrees C for 1 hour. The 
open-circuit voltage at the time of irradiating for 1 hour, using the DANGU 
stainless steel-halogen lamp of 500W as the light source was 0.4V. Moreover, in 
a closed circuit, they are 0.1 mA/cm2. It turned out that the current for 30 
minutes or more flows, and it is operating as a photoelectric cell. 
[0061] (Example 3) 

Composition [ of «methacryloyl carbamic-acid omega-methyl oligo oxy-ethyl 
ester (MCA (550)) ]» 

It sets to [type (2) and they are R1 =CH3, R3 =(CH2) 2, R4 =CH3, and Z=0]. 
After dissolving methacryloyl isocyanate (MAI) (Nippon Paint Co., Ltd. make) 
0.1mol (11. 1g) and monomethyl oligo ethylene glycol 0.1mol (55g) of a mean 
molecular weight 550 in THFIOOml often refined in nitrogen-gas-atmosphere 
mind, 0.66g dibutyltin dilaurate is added. 

[0062] By making it react below 30 degrees C after that for about 3 hours, MCA 



(550) was obtained as colorless viscous liquid, the - It checked that reacted by 1 
to 1 , the isocyanate radical of MAI disappeared further, and the urethane bond 
was generating MAI and monomethyl oligo ethylene glycol from the result of 1 
H-NMR, IR, and ultimate analysis. 

[0063] Composition [ of «methacryloyl carbamic-acid methacryloyl carbamoyl 
oligo (oxy-ethyl / oxy-propyl) ester (MCM (800)) ]» 

[~ a formula (2) - setting - R1 =CH3, R3 = {CH(CH3) CH2 and -(CH2) 2-} R4 
=CONHCOC(CH3) =CH2, Z= 0, and w= 0 -] 

After dissolving methacryloyl isocyanate (MAI) 0.2mol (22. 2g) and 0.1 mols 
(80g) Qf the ethylene glycol / propylene glycol random copolymers of a mean 
molecular weight 800 in THFIOOml often generated in nitrogen-gas-atmosphere 
mind, 0.66g dibutyltin dilaurate is added. Then, MCM (800) was obtained as 
colorless viscous liquid by making it react at 50 degrees C for about 3 hours, the 
— It checked that MAI, and ethylene glycol / propylene glycol copolymer reacted 
by 2 to 1, the isocyanate radical of MAI disappeared further, and the urethane 
bond was generating from 1 H-NMR, IR, and ultimate analysis. 
[0064] Production and evaluation» of a «MCA(550)/MCM (800) 
copolymerization system solid polymer electrolyte MCA(550)1.80g compounded 
above, MCM(800) 0.60g compounded in the example 2, NaBF4 0.2g, Nal0.2g, 
and 12 0.02g were dissolved in (propylene carbonate PC) 7g, and the monomer 



mixture for solid polymer electrolytes was obtained as viscous liquid. Under 
argon atmosphere, when this mixture was heated at 100 degrees C after 
applying on a glass plate for 1 hour, MCA (550) / MCM (800) copolymer / NaBF4 
/ Nal/PC complex was obtained as about 100-micrometer transparent film. When 
whenever [ 25-degree C ionic conduction / of this film ] was measured in the 
impedance method, it was 1x10-3 S/cm. 

[0065] <Manufacture of a wet solar battery and evaluation> After applying the 
monomer mixture for giant-molecule solid electrolytes which covered with the 
5-micrometer polyimide film about 1mm four way type of edges of Cd (Se, Te) 
photoelectrical pole which manufactured in the example 1, next was prepared 
above, commercial indium / tin oxide / glass transparent electrode were piled up, 
and the wet solar battery using a solid polymer electrolyte as shown in drawing 1 
was manufactured by subsequently heating at 100 degrees C for 1 hour. The 
open-circuit voltage at the time of irradiating for 1 hour, using the tungsten 
halogen lamp of 500W as the light source was 0.4V. Moreover, in a closed circuit, 
they are 0.1 mA/cm2. It turned out that the current for 30 minutes or more flows, 
and it is operating as a photoelectric cell. 
[0066] 

[Effect of the Invention] It consists of complex of at least the macromolecule 
which has the oxy-alkyl group combined by the urethane bond in a side chain, 



and a kind of electrolyte, and film reinforcement is easy to be obtained as a good 
thin film, and the solid polymer electrolyte used for the wet solar battery of this 
invention has the description of high ion conductivity. 

[0067] Since the ion conductivity matter of the wet solar battery of this invention 
using the above-mentioned solid polymer electrolyte is a solid-state, there is 
neither corrosion of an electrode nor risk of a liquid spill, and it can use it, being 
stabilized for a long period of time. Moreover, a wet solar battery thin by making 
a solid polymer electrolyte layer form by the applying method can be 
manufactured simple. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of one example of the thin solid-state 
wet solar battery shown as an example of the wet solar battery by this invention. 
[Description of Notations] 
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«#£jifctt¥##J§ C01083 1*) *nfe#J5ftJI (PftMHB 2), ; 

in WJ^JH coo56] no, *j»j!fi&^###JR'&4&, Mftlrtp j; 
d> 2 ^#fC»IB3£a (iteffl^lS 100583 Ur) mm-it^mm ¥kW> 2 ">h£$gHt : ; 

M^aa (itt^i^ [0056]) fa%—^mm&j&mm&w* 

*m> ffi&M&to&&nmmn. %m7mmM&^m, Mk&mtewti&x 

says?* 9 gifflTftfys^c 8, iwinK*«i*fiEA: m^mmmmmo \ 

B««XttfcS:#3 WJf^ll 101253 uo flf&gg. Hifc. ^WJ^8 ?F^#; : 
t&W&M [0056] M [0108] HF) SRKTinT— #«jaft**«&W^rte. &m#M-. : ! ; 



03810901.8 ffifttkmm, *«SS&X4*?&?i£ 



mm-mm WM&m roossi .m wm-ifc^»«iA^ 2 . ;'; 

Ct^^SS [00563) MfZft^yJlS^^fflWtiSfm^tl; ##*'t- 

#m. Hjfc. fcjpjg* 10 ffi3*^*ttfc:fc# 3 ^ft#^«ft*z:+-*»z:»«B* .' : i 
ttiPJSI* 11 3IJB7**W# 10, WinS*#«E*: fiE»-^fi»«*«2fP 

tb^t# 3 ct&tosii roiosi ^> mat, mmm& 10 ^^#*fjR#iKr, ; 

fcfflSS* 12 ?\m7mm#. 10, ItoWl^ X£»JMR« Michael -HQ ; . ■ 
^SJSzatfi'W. i^#tiEMT*«^^iRo Sjib, ^^J^io^^l^ ; 'i 

&.mm& 13 ?ifflT**i5i* 10, mtam*&m%n : : 

fiMn. «#flEBS9tetffcMttt 3 (t&HJ^H [0056] U) MI. ®Jifc, m 

g# 10 tt&mm&tf, mm& 13 ^^^*»-+-*»3ft^ig^ : «f : ; 

[0056] m. [01083 m mmjimT— wwat***^^. Qftpm-. ■ 

unA^M^> 2 <mmr»mb»s (M^ig [00583 U) w*-ft£**njfi!^ 2 

cm^ii [00563) mm-it^m-. xmizm-ikarfymn : 

%JR. Site, 14 fflXSTWtt*# 3 **^»^' : 
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If±MS, tSimJH^ l-5> 8-1U 13, 14^A#*f«WS. »«Hf*"6,;7=v 

&x®-2&m^mm&m ! &ft®. mat, m^mxMmm^m^fmmK^ 



